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Appendix S1

Total abundance of all Ichneumonidae and Braconidae subfamilies in both forest management types combined.
“Generalist” = idiobiont; “Specialist” = koinobiont. An “X” indicates the life-history strategy for each subfamily.
Subfamilies lacking an “X” in both the “Generalist” and “Specialist” columns can exhibit both strategies.
Subfamilies without an “X” in “Saproxylic” are considered non-saproxylic. There were 27 individuals across
three subfamilies that could not be assigned to generalist or specialist due to unknown life history. Sources listed
as “cited in” were not consulted directly but are included for completeness and traceability of life-history

information.

Subfamily

Generalist

Specialist

Saproxylic

Abundance

Sources

Adelognathinae

1

Broad et al. (2018); Quicke
(2015)

Alysiinae

116

Chen and van Achterberg
(2019); Jasso-Martinez et
al. (2022b); Quicke
(2015); Shaw and
Huddleston (1991)

Anomaloninae

42

Broad et al. (2018); Quicke
(2015)

Aphidiinae

35

Chen and van Achterberg
(2019); Jasso-Martinez et
al. (2022b); Quicke
(2015); Shaw and
Huddleston (1991)

Banchinae

19

Broad et al. (2018); Quicke
(2015)

Brachistinae

17

Aubrook (1939) cited in
Shaw and Huddleston
(1991);

Chen and van Achterberg
(2019); Hilszczanski
(2018); Jasso-Martinez et
al. (2022b); Kenis and
Mills (1998); Sharanowski
etal. (2011); Shaw and
Huddleston (1991)

Braconinae

Chen and van Achterberg
(2019); Hilszczanski
(2018); Jasso-Martinez et
al. (2022b); Quicke
(2015); Shaw and
Huddleston (1991)

Campopleginae

125

Broad et al. (2018);
Hilszczanski (2018); Luo
and Sheng (2010); Quicke
(2015)

Charmontinae

Chen and van Achterberg
(2019); Jasso-Martinez et
al. (2022b); Quicke
(2015); Shaw and
Huddleston (1991)

Cheloninae

Chen and van Achterberg
(2019); Jasso-Martinez et
al. (2022b); Kittel et al.
(2016); Quicke (2015);
Shaw and Huddleston
(1991)




Cryptinae

295

Broad et al. (2018);
Hilszczanski (2018);
Quicke (2015)

Ctenopelmatinae

62

Broad et al. (2018);
Kasparyan and Kopelke
(2010); Quicke (2015)

Diplazontinae

Broad et al. (2018); Quicke
(2015); Wahl (1990)

Doryctinae

Chen and van Achterberg
(2019); Hilszczanski
(2018); Jasso-Martinez et
al. (2022b); Quicke
(2015); Shaw and
Huddleston (1991)

Euphorinae

142

Ammunét et al. (2009);
Chen and van Achterberg
(2019); Hilszczanski
(2018); Huddleston
(1980); Jasso-Martinez et
al. (2022b); Quicke
(2015); Shaw and
Huddleston (1991); Shaw
(2004); Stigenberg and
Hansen (2013)

Helconinae

Chen and van Achterberg
(2019); Hilszczanski
(2018); Jasso-Martinez et
al. (2022b); Kenis and
Hilszczanski (2004);
Quicke (2015);
Sharanowski et al. (2011);
Shaw and Huddleston
(1991)

Hormiinae

Jasso-Martinez et al.
(2022b); Jasso-Martinez et
al. (2021); Quicke (2015);
Shaw and Huddleston
(1991)

Hybrizontinae

Broad et al. (2018); Quicke
(2015)

Ichneumoninae

139

Broad et al. (2018);
Godfray (1994); Hinz and
Horstmann (2007) cited in
Broad et al. (2018);
Perkins (1960); Quicke
(2015); Shaw et al. (2015)

Ichneutinae

Jasso-Martinez et al.
(2022b); Quicke (2015);
Shaw and Huddleston
(1991)

Mesochorinae

16

Broad et al. (2018); Quicke
(2015)

Metopiinae

12

Broad et al. (2018); Quicke
(2015)

Microgastrinae

50

Jasso-Martinez et al.
(2022b); Quicke (2015);
Shaw and Huddleston
(1991); Whitfield et al.
(2018)




Ophioninae

Broad et al. (2018); Quicke
(2015)

Opiinae

Chen and van Achterberg
(2019); Jasso-Martinez et
al. (2022b); Quicke
(2015); Shaw and
Huddleston (1991)

Orthocentrinae

222

Broad et al. (2018);
Kolarov and Bechev
(1995); Komonen et al.
(2000); Quicke (2015);
Roman (1939), Sedivy and
Sevéik (2003), Shaw and
Askew (2010), and Short
(1978) cited in Broad et al.
(2018); Vilkamaa and
Komonen (2001); Wahl
(1990); Wahl (1986); Wahl
(1996); Waterston (1929)
cited in Broad et al. (2018)

Phygadeuontinae

323

Broad et al. (2018); Santos
(2017); Schwarz and Shaw
(1999), and Schwarz and
Shaw (2010) cited in
Broad et al. (2018)

Pimplinae

60

Broad et al. (2018);
Eberhard (2000); Fitton et
al. (1988); Gauld and
Dubois (2006); Gauld et
al. (2002); Hilszczanski
(2018); Korenko et al.
(2022); Matsumoto (2016);
Quicke (2015); Quicke et
al. (2009); Shaw (2006);
Wahl and Gauld (1998);
Weng and Barrantes
(2007)

Poemeniinae

Broad et al. (2018); Fitton
et al. (1988); Gauld et al.
(2002); Hilszczanski
(2018); Quicke (2015);
Quicke et al. (2009); Shaw
(2006); Wahl and Gauld
(1998)

Rhyssinae

Broad et al. (2018); Fitton
et al. (1988); Gauld et al.
(2002); Hanson (1939);
Hilszczanski (2018);
Madden (1968); Quicke
(2015); Quicke et al.
(2009); Shaw (20006);
Spradbery (1970a);
Spradbery (1970b); Wahl
and Gauld (1998)

Rogadinae

Jasso-Martinez et al.
(2022b); Jasso-Martinez et
al. (2021); Quicke (2015);
Shaw and Huddleston
(1991)




Telengaiinae
(previously
Gnamptodontinae)

X®

The subfamily
Telengaiinae (previously
Gnamptodontinae) follows
the classification in Jasso-
Martinez et al. (2022b).
The name change is also
noted in Jasso-Martinez et
al. (2022a). Earlier sources
using Gnamptodontinae—
Belshaw et al. (2003);
Chen and van Achterberg
(2019); Quicke (2015);
Shaw and Huddleston
(1991) —are outdated in
terms of nomenclature but
provide useful background
information.

Tersilochinae

22

Broad et al. (2018); Quicke
(2015); Quicke et al.
(2009)

Tryphoninae

138

Broad et al. (2018);
Kasparyan (1990); Quicke
(2015)

Xoridinae

Broad et al. (2018);
Chrystal and Skinner
(1931); Gauld and Fitton
(1981) cited in Broad et al.
(2018); Hilszczanski
(2018); Johansson (2020);
Johansson (2022); Quicke
(2015); Spradbery (1970b)




Appendix S2

Response variables used in the analyses. The distributions shown correspond to the best-supported models
selected using AIC and may differ from those of the forest-type models due to differences in model structure.

Category Response variable Distribution
Family Ichneumonidae Negative binomial
Family Braconidae Negative binomial
Subfamily Phygadeuontinae Negative binomial
Subfamily Cryptinae Negative binomial
Subfamily Orthocentrinae Poisson
Subfamily Euphorinae Poisson
Subfamily Ichneumoninae Negative binomial
Subfamily Tryphoninae Poisson
Subfamily Campopleginae Poisson
Subfamily Alysiinae Negative binomial

Functional Group
Functional Group

Functional Group

Generalist Ichneumonoidea
Specialist Ichneumonoidea

Saproxylic Ichneumonoidea

Negative binomial
Poisson

Negative binomial



Appendix S3

Variable pairs with |r] > 0.5 (moderate to strong correlations). All continuous predictors were standardized using

the “scale()’ function (denoted “std”).

Variable 1 Variable 2 Correlation Method
coefficient
Connectivity (0.5km std) Dead wood volume (std) 0.56 Pearson
Connectivity (0.5km std) Dead wood diversity (std) 0.57 Pearson
Connectivity (0.5km std) Connectivity (20km std) 0.62 Pearson
Dead wood volume (std) Dead wood diversity (std) 0.80 Pearson
Mean temperature (std) Connectivity (20km std) -0.74 Pearson
Mean temperature (std) Mean precipitation (std) -0.58 Pearson
Connectivity (0.5km std) Dead wood volume (std) 0.66 Spearman
Connectivity (0.5km std) Dead wood diversity (std) 0.61 Spearman
Connectivity (0.5km std) Connectivity (20km std) 0.63 Spearman
Dead wood volume (std) Dead wood diversity (std) 0.82 Spearman
Mean temperature (std) Connectivity (20km std) -0.71 Spearman
Mean temperature (std) Mean precipitation (std) -0.58 Spearman



Appendix S4

Summary of candidate model structures and included predictors used for model selection. All continuous
predictors (dead wood volume, dead wood diversity, mean temperature, mean precipitation, local connectivity at
0.5 km, and regional connectivity at 20 km) were standardized using the ‘scale()’ function. All models included
Site ID (sampling site) as a random effect.

Model name Predictors included

Null model Year

Forest type Forest type + Year

Local 1 Forest type + Local connectivity

(0.5 km) + Year

Local 2 Forest type + Dead wood
diversity + Year

Local 3 Forest type + Dead wood
volume + Year

Regional 1 Forest type + Mean precipitation
+ Year

Regional 2 Forest type + Mean temperature
+ Year

Regional 3 Forest type + Regional
connectivity (20 km) + Year

Regional 4 Forest type + Mean precipitation
+ Regional connectivity (20 km)
+ Year

Full 1 Forest type + Local connectivity
(0.5 km) + Mean precipitation +
Year

Full 2 Forest type + Local connectivity
(0.5 km) + Mean temperature +
Year

Full 3 Forest type + Dead wood
volume + Mean temperature +
Year

Full 4 Forest type + Dead wood
volume + Mean precipitation +
Regional connectivity (20 km) +

Year

Full 5 Forest type + Dead wood
diversity + Mean temperature +
Year

Full 6 Forest type + Dead wood

diversity + Mean precipitation +
Regional connectivity (20 km) +
Year



References

Ammunét T, Klemola N, Heisswolf A, Klemola T (2009) Larval parasitism of the autumnal moth reduces
feeding intensity on the mountain birch. Oecologia 159:539-547. https://doi.org/10.1007/s00442-008-1240-6
Aubrook EW (1939) A contribution to the biology and distribution in Great Britain of Boreus hyemalis L.
(Mecopt., Boreidae). J Soc Br Entomol 2:13-21.

Belshaw R, Grafen A, Quicke DLJ (2003) Inferring life history from ovipositor morphology in parasitoid wasps
using phylogenetic regression and discriminant analysis. Zool J Linn Soc 139:213-228.
https://doi.org/10.1046/j.1096-3642.2003.00078.x

Broad GR, Shaw MR, Fitton MG (2018) Ichneumonid wasps (Hymenoptera: Ichneumonidae): their
classification and biology. Field Studies Council for the Royal Entomological Society, Telford

Chen X-X, van Achterberg C (2019) Systematics, phylogeny, and evolution of braconid wasps: 30 years of
progress. Annu Rev Entomol 64:335-358. https://doi.org/10.1146/annurev-ento-011118-111856

Chrystal RN, Skinner ER (1931) Studies in the biology of Xylonomus brachylabris Kr., and X. irrigator F.,
parasites of the larch longhorn beetle, Tetropium gabrieli Weise. Forestry 5:21-33 + plates I, II.
https://doi.org/10.1093/oxfordjournals.forestry.a063207

Eberhard WG (2000) The natural history and behavior of Hymenoepimecis argyraphaga (Hymenoptera:
Ichneumonidae) a parasitoid of Plesiometa argyra (Arancae: Tetragnathidae). ] Hymenopt Res 9:220-240.
Fitton MG, Shaw MR, Gauld ID (1988) Pimpline ichneumon-flies. Hymenoptera, Ichneumonidae (Pimplinae).
In: Barnard PC, Askew RR (eds) Handbooks for the Identification of British Insects, Vol 7, Part 1. Royal
Entomological Society of London, London, pp 1-110

Gauld ID, Dubois J (2006) Phylogeny of the Polysphincta group of genera (Hymenoptera: Ichneumonidae;
Pimplinae): a taxonomic revision of spider ectoparasitoids. Syst Entomol 31:529-564.
https://doi.org/10.1111/j.1365-3113.2006.00334.x

Gauld ID, Fitton MG (1981) Keys to the British xoridine parasitoids of wood-boring beetles (Hymenoptera:
Ichneumonidae). Entomol Gaz 32:259-267.

Gauld ID, Wahl DB, Broad GR (2002) The suprageneric groups of the Pimplinae (Hymenoptera:
Ichneumonidae): a cladistic re-evaluation and evolutionary biological study. Zool J Linn Soc 136:421-485.
https://doi.org/10.1046/j.1096-3642.2002.00031.x

Godfray HCJ (1994) Parasitoids: behavioral and evolutionary ecology. Princeton University Press, Princeton,
New Jersey

Hanson HS (1939) Ecological notes on the Sirex wood wasps and their parasites. Bull Entomol Res 30:27-65.
https://doi.org/10.1017/S0007485300004399

Hilszczanski J (2018) Ecology, Diversity and Conservation of Saproxylic Hymenopteran Parasitoids. In:
Ulyshen MD (ed) Saproxylic Insects: Diversity, Ecology and Conservation. Springer, Cham, pp 193-216
https://doi.org/10.1007/978-3-319-75937-1_6

Hinz R, Horstmann K (2007) Uber Wirtsbeziehungen europiischer Ichneumon-Arten (Insecta, Hymenoptera,
Ichneumonidae, Ichneumoninae). Spixiana 30:39—63.

Huddleston T (1980) A revision of the western Palaearctic species of the genus Meteorus (Hymenoptera:
Braconidae). Bull Br Mus (Nat Hist) Entomol 41:1-58.

Jasso-Martinez JM, Quicke DLJ, Belokobylskij SA, Santos BF, Fernandez-Triana JL, Kula RR, Zaldivar-
Riverén A (2022a) Mitochondrial phylogenomics and mitogenome organization in the parasitoid wasp family
Braconidae (Hymenoptera: Ichneumonoidea). BMC Ecol Evol 22:46. https://doi.org/10.1186/s12862-022-01983-
1

Jasso-Martinez JM, Santos BF, Zaldivar-Riverén A, Fernandez-Triana JL, Sharanowski BJ, Richter R, Dettman
JR, Blaimer BB, Brady SG, Kula RR (2022b) Phylogenomics of braconid wasps (Hymenoptera, Braconidae)
sheds light on classification and the evolution of parasitoid life history traits. Mol Phylogenet Evol 173:107452.
https://doi.org/10.1016/i.ympev.2022.107452

Jasso-Martinez JM, Quicke DLJ, Belokobylskij SA, Meza-Lazaro RN, Zaldivar-Riverén A (2021)
Phylogenomics of the lepidopteran endoparasitoid wasp subfamily Rogadinae (Hymenoptera: Braconidae) and
related subfamilies. Syst Entomol 46:83-95. https://doi.org/10.1111/syen.12449

Johansson N (2020) Revision of the Swedish species of Odontocolon Cushman, 1942 (Hymenoptera;
Ichneumonidae; Xoridinae) with the description of a new species and an illustrated key to species. Entomol
Tidskr 141:23-42.

Johansson N (2022) Revision of the Northern European species of the Odontocolon dentipes species complex
(Hymenoptera: Ichneumonidae: Xoridinae). Entomol Tidskr 143:109-118.

Kasparyan DR (1990) Fauna of the USSR. Insecta Hymenoptera. Vol. III, No. 2. Ichneumonidae: subfamily
Tryphoninae: tribe Exenterini; subfamily Adelognathinae. Nauka, Leningrad

Kasparyan DR, Kopelke JP (2010) A taxonomic review of ichneumon-flies (Hymenoptera, Ichneumonidae),
parasitoids of gall-forming sawflies (Hymenoptera, Tenthredinidae) on Salix. Part II. Review of the Palaearctic



https://doi.org/10.1007/s00442-008-1240-6
https://doi.org/10.1046/j.1096-3642.2003.00078.x
https://doi.org/10.1146/annurev-ento-011118-111856
https://doi.org/10.1093/oxfordjournals.forestry.a063207
https://doi.org/10.1111/j.1365-3113.2006.00334.x
https://doi.org/10.1046/j.1096-3642.2002.00031.x
https://doi.org/10.1017/S0007485300004399
https://doi.org/10.1007/978-3-319-75937-1_6
https://doi.org/10.1186/s12862-022-01983-1
https://doi.org/10.1186/s12862-022-01983-1
https://doi.org/10.1016/j.ympev.2022.107452
https://doi.org/10.1111/syen.12449

species of the genus Saotis Forster with description of four new species. Entomol Rev 90:71-98 [Russian
original: Entomol Obozr 89:235-266]. https://doi.org/10.1134/S0013873810010069

Kenis M, Hilszczanski J (2004) Natural Enemies of Cerambycidae and Buprestidae Infesting Living Trees. In:
Lieutier F, Day KR, Battisti A, Grégoire J-C, Evans HF (eds) Bark and Wood Boring Insects in Living Trees in
Europe, a Synthesis. Springer Netherlands, Dordrecht, pp 475—498 https://doi.org/10.1007/978-1-4020-2241-

8 21

Kenis M, Mills N (1998) Evidence for the occurrence of sibling species in Eubazus spp. (Hymenoptera:
Braconidae), parasitoids of Pissodes spp. weevils (Coleoptera: Curculionidae). Bull Entomol Res 88:149-163.
https://doi.org/10.1017/S0007485300025724

Kittel RN, Austin AD, Klopfstein S (2016) Molecular and morphological phylogenetics of chelonine parasitoid
wasps (Hymenoptera: Braconidae), with a critical assessment of divergence time estimations. Mol Phylogenet
Evol 101:224-241. https://doi.org/10.1016/j.ympev.2016.05.016

Kolarov J, Bechev D (1995) Hymenopterenparasiten (Hymenoptera) auf Pilzmiicken (Mycetophiloidea,
Diptera). Acta Ent Bulg 2:18-20.

Komonen A, Penttild R, Lindgren M, Hanski I (2000) Forest fragmentation truncates a food chain based on an
old-growth forest bracket fungus. Oikos 90:119—-126. https://doi.org/10.1034/1.1600-0706.2000.900112.x
Korenko S, Cernecka L, Dorkova M, Sykora J, Gajdo§ P (2022) Sinarachna nigricornis and genus-specific host
utilization of Araneus spiders by the genus Sinarachna (Hymenoptera: Ichneumonidae). J Arachnol 50:51-55.
https://doi.org/10.1636/J0A-S-21-012

Luo Y-Q, Sheng M-L (2010) The species of Rhimphoctona (Xylophylax) (Hymenoptera: Ichneumonidae:
Campopleginae) parasitizing woodborers in China. J Insect Sci 10:1-9. https://doi.org/10.1673/031.010.0401
Madden JL (1968) Behavioural responses of parasites to the symbiotic fungus associated with Sirex noctilio F.
Nature 218:189-190. https://doi.org/10.1038/218189a0

Matsumoto R (2016) Molecular phylogeny and systematics of the Polysphincta group of genera (Hymenoptera,
Ichneumonidae, Pimplinae). Syst Entomol 41:854—864. https://doi.org/10.1111/syen.12196

Perkins JF (1960) Hymenoptera: Ichneumonoidea: Ichneumonidae, subfamilies Ichneumoninae 11, Alomyinae,
Agriotypinae and Lycorininae. Handbooks for the Identification of British Insects, Vol 7, Part 2(a)(ii). Royal
Entomological Society of London, London

Quicke DLJ (2015) The braconid and ichneumonid parasitoid wasps: biology, systematics, evolution and
ecology. John Wiley & Sons, Chichester, West Sussex https://doi.org/10.1002/9781118907085

Quicke DLJ, Laurenne NM, Fitton MG, Broad GR (2009) A thousand and one wasps: a 28S rDNA and
morphological phylogeny of the Ichneumonidae (Insecta: Hymenoptera) with an investigation into alignment
parameter space and elision. J Nat Hist 43:1305—-1421. https://doi.org/10.1080/00222930902807783

Roman A (1939) Nordische Ichneumoniden-und einige andere. Entomol Tidskr 60:176-205.

Santos BF (2017) Phylogeny and reclassification of Cryptini (Hymenoptera, Ichneumonidae, Cryptinae), with
implications for ichneumonid higher-level classification. Syst Entomol 42:650-676.
https://doi.org/10.1111/syen.12238

Schwarz M, Shaw MR (1999) Western Palaearctic Cryptinae (Hymenoptera: Ichneumonidae) in the National
Museums of Scotland, with nomenclatural changes, taxonomic notes, rearing records and special reference to the
British check list. Part 2. Genus Gelis Thunberg (Phygadeuontini: Gelina). Entomol Gaz 50:117-142.

Schwarz M, Shaw MR (2010) Western Palaearctic Cryptinae (Hymenoptera: Ichneumonidae) in the National
Museums of Scotland, with nomenclatural changes, taxonomic notes, rearing records and special reference to the
British check list. Part 4. Tribe Phygadeuontini, subtribes Mastrina, Ethelurgina, Endaseina (excluding Endasys),
Bathythrichina and Cremnodina. Entomol Gaz 61:187-206.

Sharanowski BJ, Dowling AP, Sharkey MJ (2011) Molecular phylogenetics of Braconidae (Hymenoptera:
Ichneumonoidea), based on multiple nuclear genes, and implications for classification. Syst Entomol 36:549—
572. https://doi.org/10.1111/§.1365-3113.2011.00580.x

Shaw MR (2006) Notes on British Pimplinae and Poemeniinae (Hymenoptera: Ichneumonidae), with additions
to the British list. Br J Entomol Nat Hist 19:217-238. https://doi.org/10.5281/zenodo.16099717

Shaw MR, Askew RR (2010) Hymenopterous parasitoids of Diptera. In: Chandler PJ (ed) A dipterist's handbook,
2nd edn. Amateur Entomologists' Society, Orpington, pp 347-361

Shaw MR, Huddleston T (1991) Classification and biology of braconid wasps (Hymenoptera: Braconidae). In:
Dolling WR, Askew RR (eds) Handbooks for the Identification of British Insects, Vol 7, Part 11. Royal
Entomological Society of London, London, pp 1-126

Shaw MR, Kan P, Kan-van Limburg Stirum B (2015) Emergence behaviour of adult Trogus lapidator (Fabricius)
(Hymenoptera, Ichneumonidae, Ichneumoninae, Heresiarchini) from pupa of its host Papilio machaon L.
(Lepidoptera, Papilionidae), with a comparative overview of emergence of Ichneumonidae from Lepidoptera
pupae in Europe. J] Hymenopt Res 47:65-85. https://doi.org/10.3897/JHR.47.6508

Shaw SR (2004) Essay on the evolution of adult-parasitism in the subfamily Euphorinae (Hymenoptera:
Braconidae). Proc Russ Entomol Soc 75:82-95.

10


https://doi.org/10.1134/S0013873810010069
https://doi.org/10.1007/978-1-4020-2241-8_21
https://doi.org/10.1007/978-1-4020-2241-8_21
https://doi.org/10.1017/S0007485300025724
https://doi.org/10.1016/j.ympev.2016.05.016
https://doi.org/10.1034/j.1600-0706.2000.900112.x
https://doi.org/10.1636/JoA-S-21-012
https://doi.org/10.1673/031.010.0401
https://doi.org/10.1038/218189a0
https://doi.org/10.1111/syen.12196
https://doi.org/10.1002/9781118907085
https://doi.org/10.1080/00222930902807783
https://doi.org/10.1111/syen.12238
https://doi.org/10.1111/j.1365-3113.2011.00580.x
https://doi.org/10.5281/zenodo.16099717
https://doi.org/10.3897/JHR.47.6508

Short JRT (1978) The final larval instars of the Ichneumonidae. Memoirs of the American Entomological
Institute, No. 25. American Entomological Institute, Ann Arbor, Michigan

Spradbery JP (1970a) Host finding by Rhyssa persuasoria (L.), an Ichneumonid parasite of Siricid woodwasps.
Anim Behav 18:103—114. https://doi.org/10.1016/0003-3472(70)90077-1

Spradbery JP (1970b) The immature stages of European Ichneumonid parasites of Siricine woodwasps. Proc R
Entomol Soc Lond A 45:14-28. https://doi.org/10.1111/1.1365-3032.1970.tb00693.x

Stigenberg J, Hansen LO (2013) The tribe Meteorini (Hymenoptera, Braconidae, Euphorinae) in Norway, with
additional information on host associations. Nor J Entomol 60:108—118.

Vilkamaa P, Komonen A (2001) Redescription and biology of Trichosia (Baeosciara) sinuata Menzel & Mohrig
(Diptera: Sciaridae). Entomol Fenn 12:46—49. https://doi.org/10.33338/ef.84095

Wahl D (1990) A review of the mature larvae of Diplazontinae, with notes on larvae of Acaenitinae and
Orthocentrinae and proposal of two new subfamilies (Insecta: Hymenoptera, Ichneumonidae). J Nat Hist 24:27—
52. https://doi.org/10.1080/0022293900077004 1

Wahl DB (1986) Larval structures of oxytorines and their significance for the higher classification of some
Ichneumonidae (Hymenoptera). Syst Entomol 11:117—127. https://doi.org/10.1111/1.1365-3113.1986.tb00171.x
Wahl DB (1996) Two new species of Megastylus from the new world (Hymenoptera: Ichneumonidae;
Orthocentrinae). J N' Y Entomol Soc 104:221-225. https://www.jstor.org/stable/25010216

Wahl DB, Gauld ID (1998) The cladistics and higher classification of the Pimpliformes (Hymenoptera:
Ichneumonidae). Syst Entomol 23:265-298. https://doi.org/10.1046/1.1365-3113.1998.00057.x

Waterston J (1929) A new fungus gnat-parasite. Ann Mag Nat Hist 3:632—636.
https://doi.org/10.1080/00222932908673022

Weng J-L, Barrantes G (2007) Natural history and larval behavior of the parasitoid Zatypota petronae
(Hymenoptera: Ichneumonidae). ] Hymenopt Res 16:326-335.

Whitfield JB, Austin AD, Fernandez-Triana JL (2018) Systematics, biology, and evolution of microgastrine
parasitoid wasps. Annu Rev Entomol 63:389—406. https://doi.org/10.1146/annurev-ento-020117-043405
Sedivy J, Sevéik J (2003) Ichneumonid (Hymenoptera: Ichneumonidae) parasitoids of fungus gnats (Diptera:
Mycetophilidae): rearing records from the Czech Republic. Stud Dipterol 10:153—158.

11


https://doi.org/10.1016/0003-3472(70)90077-1
https://doi.org/10.1111/j.1365-3032.1970.tb00693.x
https://doi.org/10.33338/ef.84095
https://doi.org/10.1080/00222939000770041
https://doi.org/10.1111/j.1365-3113.1986.tb00171.x
https://www.jstor.org/stable/25010216
https://doi.org/10.1046/j.1365-3113.1998.00057.x
https://doi.org/10.1080/00222932908673022
https://doi.org/10.1146/annurev-ento-020117-043405

